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(57] ABSTRACT 

The paresent invention includes a system for transmitting, 
receiving, storing and rq>laying a user selected program, 
which has a service center including an electronic user 
accessible interface and an electronically stored litvary of 
user selectable programs. It includes a base unit having an 
electronic interface that is electronically interconnectable 
with the service center's user interface to receive the user 
selected programs, and an output port that interconnects the 
base unit with a cassette. 

The cassette includes a data iiq>ut port for the reception of 
electronic data representing the selected programs from the 
base tmit output port and a memory storage to sxxxc the 
electronic data. The cassette is inscrtable into and intercon- 
nectable with electromechanical components of a standard 
magnetic tape audio cassette player whereby the stored 
program selections are transmitted from the cassette to the 
audio cassette player for broadcasting. 

33 Claims, 3 BtrowUns Stots 
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BNTERACnVE AUDUO TRANSMHSSION It is an advantage of the present inveotion that it jffovides 

HUECEIVING AND PILAYBACK SYSTEM a user with access to a large lityary of audio worts io a 

digital format, and for the transmission, receipt, storage and 

BACKGROUND OF THE INVENTION i^xa replay by a user in a standard audio cassette pteycr. 

1. Rdd of die Invention ^ a is another advantage of the present invention that it 
The iffcsent invention relates generally to an audio provides an intelligent audio cassette that permits a user to 

transmission, receiving and playback system, and more select the sequence in which digitally stored wotIc wiU be 

specifically to a system in which a user may select specific replayed by the cassette. 

audio recordings for transmission from a centralized library It is a further advantage of the present invention that it 

to a receiving unit at the user's location, and wherein &e (Mrovides a serial copy protection feature which prevents 

selected recordings are input into a digital mtmocy resident further digital duplication of audio works stored within the 

in a portable cassette that is configured in size and functional cassette. 

conqx)ncnts to be insertahle and operable within a standard jt yet anothff advantage of the present invention that it 

audio cassme playing device. provides an intelligent audio cassette which interprets com- 

2. Description the Friat Ait mands from a standard audio cassette player to sldp forward 
Recent technological advances in the con^Mression of or reverse in the outputting of stored audio works. 

digital data and the expansion of storage capacities for xt is yet a further advantage of the present invention that 

miniaturized solid state devices together with the utilization it parovides a technologically advanced mieroprocesscr con- 

of high speed modems and telephonic interconnections have troUed digital storage device that is fully compatible with 

created possibilities for personalized access to and usage of existing audio cassette players throughout the world, 

large amounts of data. In the field of interactive audio ^h^^^ features and advantages of the present 

transmission, receiving and playback systems, a significant invention will become apparent to those skilled in the art 

teaching is p-ovided in U.S. Pat No. 5,132,992 issued Jul. ^^^^ ^^^^^ t^e detailed descriptions of the 

21, 1992 to Yurt ct al. This patent provides a basic teaching ^ preferred embodiments srt forth hercbelow. 
of a source library that is interconnected by transmission 

systems to a plurality of recq)tion systems and ultimately IN THE DRAWINGS 

user systems. The user received data may be stOTcd for later _^ ^. . ^. j. ♦ u 

^ ^ FIG. 1 IS a schenaatic diagram of the service center, base 

usage y . . « . , ^ unit and portable cassette portions of the present invention; 

A drawback of Yurt et al. is that it docs not address the 30 ^ .j ^ a- * ^ 

most commonly owned user audio playback system, that detailed sch^tic diagram of the cassette 

being the audio cassette recorder/player. Such audio cassette P^*^^ of the present invention. 

recorders/players arc found in home audio systems, auto- FIG* 3 is a diagram of personal computer based imple- 

mobile audio systems and portable cassette player devices, mentation of the present invention. 

The present invention capitalizes upon this in place base of 35 DETAILED DESCRIFnON OF THE 

players by providing a cassette configured device having PREFERRED EMBODIMENTS 

coiiq>rcssed digital stwage features that is mscrtable within '^^^ *^ 

such existing cassette players for playback of audio selec- FIG. 1 presents a schematic diagram of the ]B-esent 

tions that are conqxatible witti the cassette players. invention iO. Generally, the invention W includes three 

U.S. Pat No. 5.195,182, issued Oct 27. 1992 to Eisclc 40 basic components, a service center 12, a base unit 1$ and a 

and U.S. Pat No. 5,055,947, issued Oct 8, 1991 to Satoh portable intelligent cassette 20. A user interface 24, which 

describe audio cassette type devices having solid state noay take the farm of a telq^one line, a caUe line, or 

memory capabilities. These devices are sindlar in some wireless transmission, functions to communicate data 

respects to Applicants* cassette described heiebelow. how- between the service center 12 and the base unit 16. In an 

ever they lack certain significant features such as the com- 45 alternative embodiment this interface communication can 

pressed data ii^ut and/or storage, intercommunications with also be accoii9>lished utilizing an on-line computerized 

the audio cassette player function controls and the cassette service in association with a computerized form of the base 

interface logic and cassette program selection features. unit, discussed herebelow. Each of the basic oonq)onents is 

next discussed in detail. 

SUMMARY OF THE INVENHON ^ ^ ^ ^^^^^^ ^ ^ centralized data 

The present invention includes a system for transmitting. repository that is accessed by a plurality of user interface 

receiving, storing and rq>laying a user selected ps^ogram, lines M svhich communicate through an interactive voice 

which has a service center including an electronic user re^Kmse unit (IVR) 32. The IVR 32 includes a set of high 

accessible interface and an electronically stored library of speed modems oc a hig^ speed multiplex modem 3^, that is 

user selectable programs. It includes a base unit having an ss capable of simultaneously handling calls and data requests 

electronic interface that is electronically interconnectable £rom a plurali^ of users on lines 30. The service cmter 12 

with the service center's user interface to receive the user includes a large memory storage unit 36 in which is stored 

selected programs, and an output part that interconnects the the library of addressable audio selections. In the preferred 

base unit with a cassette. embodiment the selections are stored in a cc»iq3ressed 

The cassette includes a data input port for the reception of 60 digital data format which preserves memory space, and 

electronic data representing the selected i^ograms firom the permits the stc^age of a large number of library selections 

base unit ou^ pcHt and a memory storage to store the with rapid ou^tting at the request of users. A library 

electronic data. The cassette is insertahle into and intercon- controller 38 which may include a data base program 

nectable with electromechanical components of a standard communicates with the library memory 36 to provide data 

magnetic tape audio cassette player whereby the stored 65 addressing and ii^ut/ou^ut functions relative to various 

program selections are transmitted from the cassette to the user selections of programs from the library 36. To add 

audio cassette player for broadcasting. selections into the memory 36, a library input device 40. 
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which may comprise a disk drive, a cassette player, a radio 
OCT tdevision receiver, or other similar input device, is 
utilized. Signals from the lilH^ary iiq»ut device 40 may be in 
analog or digital format, and analog signals are first passed 
thiougli an analog to digital converter ADC 42. The digital 
input signals from the ADC or digital input from the input 
device 40 are then passed through a digital signal processoa* 
44 to con[Q>iess the input digital signals, and the compressed 
digital signals are then transmitted to &e library controller 
38 for addressable stcnage within the library mcmcHy 36. A 
large random access memory RAM 46 is utilized for the 
ten^jorary storage of user requested libraiy selections when 
they are being ou^utted to users. 

A serial copy management system SCMS may be pro- 
grammed into the operating program for the digital signal 
{n-ocessQT 44. Such an SCMS consists of at least one flagged 
data bit in a specific bit location. When the bit value in the 
particular bit location is **r it will be intcriseted by a 
subsequent digital recording device to indicate that the 
digitized work associated with the flagged data bit is an 
(Higinal work. Original works arc available for duplication 
by a digital recording device. Where the value of the flagged 
data bit is **0^, a subsequent digital receding device will not 
record or duplicate the work associated with the flag 
because the flag indicates that the work is a copy of an 
original work. The SCMS system therefore pswents the 
serial duplication of duplicated works. In the present 
inventicm, the DSP 44 is programmed to mainrAin a "1** in 
the appropriate bit location, indicating that the comfsessed 
digital data works in the litnaiy 36 are considered to be 
original works. 

A iffcfcrred SCMS system consists of two flagged data 
bits wherein the first flag (a '*0" or indicates whether 
copyright protection exists fox the particular work, and the 
second flag functions as described above to indicate wheflier 
the specific wc^k is an original ^"1" or a duplicate *'0**. Where 
the first flag (copyright protection) indicates that no copy- 
right protection exists for the work then the SCMS logic 
ignores the second flag regarding whether the work is an 
original or duplicate. 

All automated functions of the service center 12 are 
controlled by a control program that is preferably stored in 
a RAM 50. Control j^gram instructions from the RAM 50 
are fed to a central processing unit CPU 52 which controls 
the flow of data and instructions within the service center. 
An accounting unit 56 utilizes data from the CPU 52 
regarding individual users, their account numbers and their 
library selections to output automated Hllings to the indi- 
vidual users. In the preferred embodiment a human service 
rei^esentative 6® is provided to handle individualized ser- 
vice requests from users. 

Hie basic (^)erational features of the service center can 
now be described. Initially, individual library selections are 
addrtssably ii^iut to die lit^ary memary 36 by inputting 
uncon4>ressed analog <s digital input signals into an appro- 
jffiate library input device 40. Under control of the CPU 52, 
the input materials are processed, converted from analog to 
digital if necessary in ADC 42, conqrossed in the digital 
signal processor 44 with the SCMS data bit set a "r, 
identifiably addressed through the library controller 38 and 
then stored in the library mcmoiy 36 in compressed digital 
format Individual users may then contact the service center 
12 through the {durality of interface lines 30 to the IVR 3Z 
Individual users identify themselves by inputting preestab- 
lished account numbers and. upon account number 
recognition^ one or more specific library addressable selec- 
tions arc requested by the user by inputting program sclec- 
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tion numbers. A catalog 62 previously provided to each user 
contains program selection numbers for each library pro- 
gram. The CPU 52 receives the information frx>m the IVR 32 
and transmits the program selection numbers of the indi- 
5 vidual users to the library controller 38. The library con- 
troller 38 then addresses the library memory 36 to download 
the user requested programs to the RAM 46. through the 
CPU 52 to the IVR 32 which activates a high speed modem 
34, ^i^toeupon the user identified programs are transmitted 
in compressed digital format through the user interface lines 
30 to the particular user. Where many users are simulta- 
neously requesting and receiving sdections. the RAM 46 
may be temporarily segmented to serve as a temporary 
storage buffer of the many selections until they are ou^t- 
ted. 

Upon the completion of a data transmission transaction, 
the transaction data, including the user account infoonation 
and die library programs selected are transmitted from the 
CPU to the accounting unit for the preparation of an ap^o- 
priate hilling. With an ^^opriate telej^one input tone 

20 (such as #), a user calling on a transmission line 30 can be 
routed through the IVR 32 to a human service representative 
60. The service representative 60 can access various com- 
ponents of the service center through the CPU 52, set up new 
accounts, respond to billing inquiries, and provide related 

25 services to individual users. It is therefore to be generally 
understood, that the service center 12 functions as an auto- 
mated electronically accessible library to a plurality of users 
through tt)e user interface lines 30, such that user selected 
programs are transmitted to a user in a digital compressed 

^ data format through the interface lines 30. 

The base unit 16 is designed in a first embodiment for 
usage by an individual user; thus, the system 10 contem- 
plates a plurality of base units, each possessed by an 
individual user and each being utilized at various times to 
communicate wifli the service center 12. The base unit 16 
includes a prom or a flash memary 70 having a control 
program stored therewithin. The control program provides 
instructions to a CPU 74 which controls the flow of data and 
signals throughout the base unit 16. A user accessible control 
panel 78 is located on the surface of the base unit with 

^ appropriate function selection buttons 80 and status lights 82 
to provide the user with information and selectable control 
of the various functions of the base unit 16. A suitable 
input/output device, such as a modem 86 is utilized to 
achieve the iiiputting and outputting of signals from die base 

45 unit 16, through the user interface 24 to the service center 
interface lines 30. A data input/output pott 9^ is intercon- 
nected through the CPU 74 to the modem 86. such that data 
received by the base unit 16 through ttie modem 86 may be 
passed to the iiq>ut/output port The input/ou^ut port 9^ 

so is designed for mating electrical interconnection with an 
input/output port 9^ installed within the cassette 20. Thus, 
data transmitted from the modem 86 to the ii^ut/output port 
90 will be further transmitted to the input/output port 9^ of 
the cassette 20 when the cass^ is engaged within a cassette 

55 holding slot 98 formed within the base unit 16. A data 
storage buffer 100 is associated with the CPU 74 to tempo- 
rarily store data ii^ut from the service center to create data 
blocks for transmission to the input/output port 90. The base 
unit 16 also i»eferably includes a telephone keypad 104 

60 having a tele^one hands^ 106 engaged to an input jack 
107. or speaker 1C3 associated therewith. The keypad 104 is 
utilized by the user to generate electrical signals (telq}hone 
tone signals) that arc transmitted to the sendee center. 
Alternatively, the keypad 104 and handset 106 can be 

65 constituted as a standard touch tone telephone that is 
plugged into an input jack 107 that is connected to the CPU 
74. 
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An augmcDled version of the base unit 16 may also program selection numbers from the user through the 

include an auxiliary digital data input port 109 that is speaker 108 or die handset 106. The libtaiy selection num- 

connectcd through a digital signal (vooessor 111 to the CPU bcrs ate then input by die user dirougb the keypad and 

74. This input port 109 is utilizable for receiving digital data following the complete inputting of the user's selection 

from another source such as a compact disk player. The DSP 5 numbers the user is instructed to press a selection complete 

111 is utilized to ooopress the digital input data for pro- which may be the * on the keypad or a control switch 

cessing by the CPU 74 in the same maima' as flie com- requested libraiy selections are then automatically 

pressed digital data that is received throogji the modem 86. j^, memory 36 and downloaded from the service 

In an augmented embodiment of the base unit 16, a f^,^ 12. through the user interface 24 to the base unit 16. 
mojory storage device 110 may be interconnected to the ,0 m ,» augmented base unit embodiment a Uquid oystal 
CPU 74 wilhtn the base unit 16 AddiHonaUy. a dock 114 jigpUy LCD U8 is utilized to display program selections for 
and a date Iradang memory 116 associated with memory „^ verification as they aie input by ttie us«. and several 
110 may be utilized to provide replay control of tte stored ^^^^ ^ ^ j ^ „^ , 
prosrams f«r copy protectton puiposes. as is d^sed ^ ^^^^ o^Ming upon command. TT.e LCD 
herebdow. Pro-am date received by the modem 86 may ' also be utLed toptwMeVvisual iiidication of the 
optionally be stored « die memory 110 in compressed ^^^^ , sudi as by displaying a pa- 
digital format for later sdectable downloadmg mto one or ^ ^^^^ downloaded from zero at the start to 
more cassettes 20. 100% when downloading is con^lete. 

A serial copy management system (SCMS) may be addi- _.. . jj--. u. ^.i.^. 

tionaUy prog^iZdtathin the base unit ll TUc function 20 Z^ "^^^.^'^"f '^ff^J^'^r I 

of the SoSs^nming in the base unit is to cause the ^^"^ ^6 and is read and routj^by ^e CPU 74 Ai^ou^ 

CPU to read Snddetect the flagged dato bit to determine ^"'^ storage injie buS^ m to the input/output port 

whether the bit is a ^X)'' or a "r!where the flagged bit is a ''^''^^^^ ^ tiai^nnttcd to a niemory storage 

-r. the CPU 74 converts it to a "(T. and whei^e CPU 74 *e cassette 2© though the cassett^^ M as 

detectsa'^-bittheCPUisprogrammedtoreftisetoreceive, 25 ^ herebelow. Altemabvely, if the base 

store or transmit the work. Thus, the outputtedcoi^ umt mdudes an optional naemory st^^^ 

digitaldatofromthebascunitldtothecLetteaih^Slhave through modem 66 can be 

thfhitfiag scta^-O" indicating thattheworkinputtedintothe ^1 ^PU 74 mto storage wjUun tfie memory m 

cassette is a copy and not available for furthi^^dupUcation. ^ " t ^^"^'n "^"^^"^ T w 

WherethebaseSutWindudcsthea^^^^ 30 thiU a cas^tte 20 be mstaUed witf^ 

and DSP 111, the SCMS feature likewise chi^ to deter- ^ "'^^ properly function, 

mine that the iirout work is an OTiginal (« r in the a^jro- When the downloading of data from (he service center is 

priate data bit) and converts that "r to a **0" upon ou^tting complete, the user interface connection is autcsnaticaUy 

thcconmresseddataiepresentingthcwciktothecassettcKD. terminated by the service center. The com{x>nents of the 

The operation of the base unit in association with the 35 cassette 2® are next described with tfic aid of HG. 2. 

service center, can now be described, InitiaUy, each base unit KG- 2 is a schematic diagram dq)icting detailed features 

U is identified with a specific swial number that is prepro- of the cassette 20. As indicated above, cassette 20 is formed 

grammed into the base unit optionally, also piepa-ogrammed in the size and shape of a standard audio cassette. It includes 

into the base unit may be the tdcf^one numb€x(s) of the a forward edge 120 whidi contains a magnetic head output 

service center 12, and user acdvatahle cedes arc pro- 40 interface 124 that is centraUy disposed along edge m. The 

grammed into the control program to allow the user to magncdc head output interface 124 is positioned to eflfec- 

diangc CI rc-iiQ)ut the service center telephone number lively communicate electronic data from the cassette 2® to 

should the need arise. When the owner of a base unit plugs the read heads 126 of a standard magnetic tape audio 

it into a home location tcleiAone jack and contacts the cassette player 127 when the cassette 2© is inserted into a 

service center for the first time, the base unit automatically 45 cassette insertion slot of such a standard audio cassrtte 

identifies itself by outputting its serial number to the IVR 32 P^V^ "P^o T<msb\c spindle mechanisms 128 are 

for voification. The IVR may also request the user to input diq)OScd in the cassette 20 in the standard location for 

a user identification code, whidi may consist oi several tyjacal audio cassette tape reels, and the spindles 128 

alphanumeric characters for future identification purposes. provide a communications interface between the audio cas- 

Thercafter, the IVR requests the user toough the qjcaker 50 settc player 127 and the cassette 20, as is discussed in greater 

1©8 OT telephone handset lU to input the usct's tdqihone herebelow. 

number utilizing the keypad 1C4. Whenever the base unit is The preferred cassette 20 of the present invention also 

activated in the future, it will automatically dial the service indudes a control panel 132 having a plurality of user 

center and output the qqiropriate user identification infer- activatable switches or control buttons 134A and 134B 

mation to the IVR automatically. 55 which are fonned in the outer surface of the cassette 20 for 

In commendng a particular transaction, the user will first access by a user. The control pand 132 and associated 

identify, from a written catalog 62 or other source sudi as an control buttons 134 are formed relativdy flush with the flat 

on-line menu, a fax menu, a caUc TV carried menu, a menu surface of the cassette 20, such that they will not interfere 

from the IVR 32 or a published menu, the particular program with the insertion of the cassette 20 into an audio cassette 

sdection numbers associated with the audio programs which 60 player in the normal course of usage, 

the user desires to obtain from the service center. The user A small speaker 135 and a liquid crystal display LCD 136 

places a cassette 20 within the slot 93 and turns on the base arc also formed in the outer surface of the casseae 20 for 

unit utilizing a oontrd switch 80 on the control pand 78. The providing program control information to the user. The 

unit then electronically dials the telephone number of the speaker 135 provides audible **l)ccps" in response to the 

service center and automaticaUy provides the unit number 65 operation of the control buttons 134, such that a sight 

and identification code for verification. The IVR 32 through impaired user can utilize the control buttons effectively. The 

control of the CPU 52 then requests the particular library LCD 136 provides a display of the number of programs 
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loaded into the cassette and the replay order of the programs, 128 are rotated. The operation of the cassette 20 in both 

as detomined by the user's utilization of the control buttons storing data inputted from the service center 12 and through 

134, the base unit 16. and in playing back data within a standard 

/ TTie cassette 20 includes a central processing unit CPU audio cassette player 127 are next discussed 

/l38 that functions under the control of a control program 5 Initially, a cassette 2(E> has been inserted within the cassette 

/ stored in a prom or a flash memory 142. A digital signal slot 98 of the base unit 16. such that the input/output port 94 

I processor DSP 146 is located within ttic cassette 20 to of the cassette is electrically engaged with the input/output 

/ process digital data under the control of the CPU 138, and port ^ of the base unit As discussed above, the base unit 

/ a flash memory 150 is utilized to store conqiressed digital has been activated, established contact and been verified by 

data that is received by the intelligent cassette 20 tiurough the the service center, and the paiticular program selection 

input/output port 94. To facilitate the handling of data by the numbers have been transmitted from the base unit to the 

CPU 138, a memory storage bufFcr 147 is utiliicd by the service center, such that the base unit is now configured to 

CPU to temporarily store blocks of data for transmission to receive the compressed digital data representing the selected 

the memory 150. In an augmented embodiment of the programs from the service center. At this point, the CPU 74 

cassette 20. a date and time dock 148 and a program play ^3 in the base unit 16 waits for an interrupt from the service 

memory 149 are included in association with the CPU 138. center modem 34 and the CPU 138 in the cassette 20 waits 

The clock 148 and memory 149 are utilized to provide for an interrupt from the base unit injHit/output port 90. 

replay control of the stored programs for augmented copy When the CPU 74 receives an interrupt from the modem 34 

protection purposes as is discussed herebelow. witii a character, the character is read and placed into the 

The two spindles 128 include a rotation ';lftt?v tiftF^ macba- 20 memory ICO within the base unit 16, and an input 

nism 152 that provides output signals to a cassette player counter within the CPU 74 is incremented. The SCMS 

interface logic 154 that indicates the direction of rotation, implementation is effected during this p-ocess when die 

and speed of rotation of tiie spindles 128, when flie spindles CPU 74 detects and reads the q)propriatc bit flags to 

128 arc rotated by the drive mechanism 151 of an audio determine whether the flag hit is a (original work 

cassette player 127 (such as a forward, fast fcffward at 25 suitable for recOTding) and the bit is changed to a "0", or Ae 

reverse). In the preferred embodiment the rotation detection bit is a **0" (a peviously dupUcated work) whereupon the 

mechanism 152 utilizes an electro-optical system which CPU 74 refuses to reoMrd or transmit tiie work. The injait 

counts Ught pulses to determine rotation speed and dircctioD. counter is checked at each input character to see if it has 

AltCTnatively. electromagnetic detectors may also be utilized reached a block transfer size. If it has not, further characters 

with the caution that one of ordinary sIdU in the art would 30 arc read and placed into the buffer ICO untO the block 

exercise when introducing magnetic fields in close proxim- transfer size is reached. When the block tiansfa: size in 

ity to memory devices. A spindle rotation braking mecha- buffer im has been reached, ttie CPU 74 begins a data 

nism 155 is mechanically engaged to the rotataWe spindle transfer through the port 90, while it is still enabled to 

128 to brake ttie fast forward and reverse relation of the receive intenrupts from the modem 34. 

spindle 128 after it has rotated a few revolutions at high 35 If the input/output pott S>4 of the cassette 20 has direct 

q>eed. The braking mechanism 155 does not halt the **play " memory access DMA capability, the data block is transferred 

speed rotation of the spindle 128. The braking mechanism of directly into the buffer memory 147 in the cassette 20. When 

the preferred embodiment enqdoys a solenoid activated the data block transfer is compete, the cassette CPU 138 

medianical brake which is activated after the spindle has begins a data transfer from the buffer memcry 147 to the 

rotated aj^oximatcly three turns. Alternative brake mecha- 40 program memory 150, by first initializing the memory ISO 

nisms 155 can include a centrifugal mechanism whidi is for writing and then by writing the data block to memory 

activated at the high rotation speed of forward and reverse 150 while still being enabled to receive data through the port 

but not activated at the relatively slower "play" RPM speed. 94. 

A ca pstan detection switch 156 is disposed in the forward_ If the port 94 does not have DMA capability, the CPU 138 

edge 120 in electrical connection 157 with the cassette 45 receives an intcnupl from the port 94 with a character. The 

pl^feFlntarface l^c~154'to pfoVide an electrical "signal character is read and placed into the buffer 147 and an input 

w5cnTKc"^s sette 20l s"'a55posed within an audio cassette counter within the CPU 138 is incrcntented. The input 

player and the audid~'HssetK~irtByer's capstan isv is counter is toen checked to see if it has reached a block 

deployed in the **play** position. Signals from the cassette transfer size; if it has not, further characters are read into the 

player interface logic 154 are fed to the CPU 138 to control 50 buffer 147 until a block transfer size has been reached within 

various playback features of the cassette 20 as is described the buffer 147. When the block transfer size has been 

in detail herebelow. It is possible for the user to insert tiie reached, the CPU 138 begins the data transfer from the 

cassette 20 into a cassette player 127 in either an "up" buffer 147 to the memory 150 as discussed above. After all 

position or a "down** position, and it is desirable that the of the selected data has been downloaded into the cassette 

cassette 20 function in dtiier orientation. To achieve this 55 memory 150, the data downloading is complete and the 

intcrchangability of orientation, a second capstan detection cassme may be removed from the base unit 16. Where the 

switch mechanism 156A is located on the upper edge 120 in SCMS system has been implemented, each of the com- 

an opposite mirror location to the switch 156, such that if the pressed digital woks that are stwed witiiin the cassette 20 

cassette is inserted '^ipside down** the c^stan 159 will be will have the associated bit flag set to indicating that the 

detected by switch 156A when it is dq)loyed in the "play" 60 work may not be further duplicated, 

position and an electrical signal through electrical connec- An analogous data processing system for cass^ 20 is 

tion 157A is sent to the cassette player interface logic 154. implementable utilizing alternative data control con^ 

A battery 158 is Included within the cassette 20 to provide nents. Specifically, an advanced digital signal i^occssor 146 

power for the CPU 138 and related cassette functions, and, having CPU c^tabilities can be utilized in the cassette 20. In 

in an alternative embodiment, a battery charger 162 may be 65 this embodiment the CPU 138 and DSP 146, as depicted in 

incoiporated within the cassette to provide trickle current FIG. 2, are collapsed into a single conq>onent effectively 

power to recharge the battery 158 when tiie cass^ spindles reducing the signal processing arrow 151 to a zero length. 
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Additionally, the buffer memory 147 can comprise a sdectcd memory 147 to the DSP. The DSP then begins to decompress 

portion of memooy IS^ rather than a separate component the compressed digital signals from the buffer 147 refire- 

147. In this configuration the augmented DSP controls Ae seating fee audio program and the outputs the decompressed 

dau jffocessing functions of both the CPU 138 and DSP 146 digital signals to the DAC 174, which converts the dccom- 

as shown in FIG. 2, and the addressed memoiy storage of 5 pressed digital signals to analog signals and transmits Ac 

buffer 147 is a OTedctamined portion of memciy 150. analog signals to tfie inter face 124. The magnetic head 

. ijjj^j^u ^ output interface 124 then converts the analog signals into 

After data has been downloaded and stored, the j^srtte ^^omagnetic pulses that are transmitted to the read head 

2®isportable,anditinaybemsertedintoanystandard 126 ofthTaudio ^a^ 

cassette player, whether a car stereo cassette pkyer or ^^e speaker system of the audio 

portable cassrtte player (r a home stereo cassette pUycr fox lO , conmonents. 

replay of the programs that have been stored in the cassette completed a data block, it marks 

memory completed and intotupts the CPU 138 with a block 

PriOT to inserting the cassette 20 mto an audio cassette conq)lete message. The DSP then continues to decompffess 

player, a user may utilize the control panel switches 134 to compressed digital signals of the next data block within 

select the order in which a phirality of stored program j^e buffet memoiy 147. When the CPU 138 receives an 

selections wiU be replayed. A prefCTred selection method is intcnupt from the DSP 146 with a block complete message, 

to use switch 134A to step sequentially to each program ^i^^ q>u checks to see if the entire program has been 

stored in memay, and to use switch 134B to select a downloaded from the memory IS®. If the entire i^ogram has 

particular program. ^ ^^j^ downloaded, the CPU 138 copies the next data 

To replay one or more of the programs stored in tfie block into the previously convicted data block storage 

memory 150, the cassette 2® is inserted into the cassette address within the buffer 147. The downloading process 

insertion slot of a standard audio cassette player. When the continues until the entire selected program has been played, 

cassette 20 is inserted into an audio cassette player, the When a first user identified program selection is com- 

magnetic head output interface 1124 is disposed in direct ^ pletely downloaded from memoxy ISO, tiie DSP 146 signals 

alignment with the read head 126 of die audio cassette the CPU that the end address locaticm has been reached. The 

player. Such read heads 126 are designed to receive a scries cPu 138 then commences downloading die next user idcn- 

of electromagnetic pulses that are resident within a surface tiffed program selection in memory commencing at the 

coating on a magnedc tape. The magnetic head output starting memory address of die next selection. In this 

interface 124 mimics the magnetic tape output ^ manner, all of the programs in the memory ISO are sequen- 

characteristics, such tiiat the read head 126 of the audio ^^Uly downloaded. The downloading of data from the 

cassette player 127 receives and processes electromagnetic memory 150 continues as long as the play switch 156 detects 

pulses from the intafacc 124 as though a standard audio the capstan 159. When the switch 156 detects that capstan 

cassette with a moving magnetic were providing the 159 has moved, the data output from the memory also ceases 

input to the read head 126. In a like manner, die tape drive by action of die cassette player interface logic 154 and die 

mechanisms 1151 of the audio cassette player 127 protrude 13$, 

into the tape drive sjandle holes 17© of the cassette spindles xbe preferred embodiment aUows die user to control 

128, and the >lay" capstan 159 of die cassette player ^^rious playback features ttirough die fast forward and 

contacts the capstan detection switdi 156 when the player is reverse buttons of the audio cassette player 127. That is, 

in the "play" mode. ^ ivhen the fast forward or reverse buttons are depressed die 

With some types of standard audio cassette players, when t^ drive mechanism 151 rotates n^dly in connection with 

the cassette 20 is inserted into the audio cassette player the spindles 128, and the rapid rotation of the cassette 

playback does not immediately commence. To commence spindles 128 will be detected through detectors 152 and be 

playing, a user typcally must first jhcss a '*play- button on interpreted by the cassette player interface logic 154 as 

the audio cassette player 127. whereupon the play capstan 45 specific user commands. By way of example, pressing the 

159 head is moved into contact with die magnetic t^>e of the reverse button once when detected by the cassette player 

cassette and the drive spindles of the cassette player com- interface logic 154. will be interpreted by die CPU 138 to 

mence to rotate. The cassette 20 detects the user's initiadon cause the program selection being played to backi^ce for a 

of the play button of the audio cassette player by detecting fixed period of time, perhaps thirty seconds. This is accom- 

the movement of the capstan 159 through the capstan so plished by a command £ix>m the CPU 138 to the DSP 146 to 

detection switch 156 (or 1L56A), and a signal from the switch change its playtiack address location to a previously played 

156 (or 156A) is fed through connections 157 (or 157A) to portion. I^ssing the reverse teitton again within a short 

die cassette player interface logic 154 which then feeds a period of time, such as 10 seconds, is detectable by the 

commence data ou^t signal to the CPU 138. In this cassette player interface logic 154 and interpreted by the 

manner, data output from die magnetic head output interface 55 CPU 1^ to cause the DSP 146 to backspace (that is, select 

124 of the cassette 20 commences when the user pushes die a pievi(Hisiy addressed location) for a greater period of time 

play button of the audio cass^te player 127 or when cassette than the first usage, perhaps five minutes. Pressing the 

play is automatically started upon insertion of the cassette reverse button a diird time within pcitiaps 10 seconds results 

within certain types of audio cassette players. in the CPU 138 directing the DSP 146 to reset the program 

When the play signal has been received by the CPU 138, 60 selection to the initial address location, thus starting the 

die CPU 138 first determines the specific program that die program selection from its beginning. Where the reset 

usa has selected to play first. The CPU 138 identifies die address is no longer in the buffer 147 die CPU 138 will direct 

locations in memory 150 where the s elected audio program die reloading of the correct program portions into the buffer 

begins and ends. The CPU 138 dien directs the copying of 147 for rebroadcasting. 

multiple data bloc ks frcmi the memory 150 into the buffer 6S The spindle braking mechanism 155 serves to halt the 

memory 147. The CPU 138 then interrupts the DSP 146 and r^d rotation of the spindle 128 as indicated above ; because, 

passes a list of the data bloc k addresses in the buffer uidess the rapid q}indle rotation is halted, most audio 
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cassette player's tape drive mechanisms 151 will continue to 
rapidly rotate for an extended period of time. However^ such 
audio cassette player tape drive mechanisms 151 are 
designed to cease rotational drive when the rotation of the 
spindle 128 is halted. Thus, the mechanical twake mecha- 
nism 155 is necessary to halt the spindle 128 rotation in 
Odrder to detect multiple d^essions of the reverse button (as 
well as fast forward button described next below). 

Pressing the fast forward button once is similarly detected 
by the cassette player interface logic 154 and interpreted by 
the CPU 138 to cause the DSP addressing to skip forward for 
a fixed period of time ; pressing the fast forward button twice 
is interpreted as s&Q)ping forward for a larger period of time, 
and pressing the fast fc»ivard button three times witiiin 
peih^ 10 seconds causes the DSP to address the end 
location of the program* whereupon the CPU 138 will 
commence playing the next user identified selection. The 
spindle rotation detection mechanism can also be utilized as 
an alternative to the c^stan detection switch 156 to deter- 
mine when the audio cassette playo" is in the play mode. 
Specifically, when the qiindle rotation detection mechanism 
152 and cassette player interface logic 154 detect a spindle 
rotation within tiie EUPM speed range of the standard *'play'' 
tape speed, this can be interpreted by the interface logic 154 
as die play signal. The intoface logic then indicates to the 
CPU 138 that the play command sequence should com- 
mence. 

After a cassette 20 has been inserted into a cassette player 
127, it is the "play" command (from switch 156 or 156A) 
throu^ lines 157 or 157A to the logic 154 that is inteipret- 
able by the CPU 138 to detennine whether the cassette has 
been inserted upside down or the reverse. This information 
is significant in the cassette*$ inteipretation of the fast 
forward and reverse signals. That is. if a cassette 20 is 
inserted into a cassette player 127 and ttie fast forward cs 
reverse buttons are first dressed on the cassette player, the 
cassette rotation detection mechanism 1152 and interface 
logic 154 will detect the rapid rotation of the spindle 128, 
however it will not be determinable which button was 
depressed (fast forward or reverse). However, once ttse 
**play** rotation direction is known, the determination of fast 
forward or reverse Is made. Therefore, a pfogramming 
default command direction is jfftyrogrammcd into the con- 
trol program stored in the memory device 142, such diat it 
is initially assumed that the cassette is inserted into the 
cassette player in the standard "side A" cassette play direc- 
tion. 

Many of the program selections in the library will t>e 
copyrighted works, whereby the payment <rf royalties for the 
playing and replaying of the works is of concern, and the 
duplication of the works may be prohibited. The present 
invention as described in certain embodiments above 
enables a user to play and tcp\&y a program selection at wilL 
and to duplicate and perhaps serially reduplicate a j^ogram 
selection at will also. Thcrefm, an augmented embodiment 
of the present invention includes a dock and a memory 
wherever the program selections are stored. In the cassette 
20 the clock 148 and memory serve this function, and 
in the augmented base unit embodiment having a memory 
110, the dock 114 and memory 116 serve this function. 

In an augmented embodiment which satisfies these copy- 
right concerns, the clock 148 and/or 114 includes date and 
time information. The memory 149 and/or 116 is utilized to 
store the date and time that each particular program selection 
was downloaded into the cassette (or base unit), as well as 
each date and time that each individual jHOgram sdection is 
played. Copyright protection criteria are {KOgcammed into 
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the control frogram 142 to limit the usage of each sdected 
program. For instance, a maximum time limit can be 
programmed, such that a stored program can only be 
accessed for a m^xim"?" of perhaps 30 days from its initial 
5 dowidoading into the memory storage 150. and/or 110. 
Thereafter, the CPU will not further access the address 
locations of the program, effectively erasing it from the 
memory. Similariy, the number of replays of each i^ogram 
selection can be limited, such that it can perhaps only be 
played two or tfirec times, after which the CPU will refuse 
to address the storage locations of the particular program; 
thus effectively erasing the program from memory. 
Altemativcly, the data stored in die memory 149 and/or 116 
could be uploaded to the service center upon a subsequent 
^3 usage of the cassette, thereby providing the service center 
with accurate information regarding the disposition of and 
number of replays of each individual sdection. FUrthermtnrc, 
the mftT^miim day limit and replay limit could be down- 
loaded from the service center for each selected program as 
2Q an alternative to bdng pre-progranuned into the base unit or 
cassette memory. 

FIG. 3 depicts an alternative embodiment of the present 
invention utilizing a personal conqjuter 190 as part of the 
user interface. In this embodiment, the base unit 16 is 
25 engaged to an input/ou^ut port 192 of a personal computer 
190, and a user interface line 194 is connected to another 
input/ou^t port 196 of the personal computer. In this 
augmented embodiment, the display screen 198 of the 
personal computer 190 provides augmented visual informa- -> 
30 tion to the user. For exanq>le, the phonal computer display 
screen 198 can display the catalog selections (deviously 
described in terms of a written catalog 62. The keypad 200 
located on the keyboard 202 of the personal computer can be 
utilized as the input keypad 104, whereupon the display 
35 screen IS^ can display mote information about the program 
selections to the user than can be provided by the LCD 118. 
The RAM memory in the personal con^uter can be utilized 
as the clonal memory 110 described hereabove. It is 
contemplated that a personal compter embodiment as 
40 depicted in FIG. 3 can be configured as a publidy accessible 
station within a record store or a kiosk within a shopping 
center other locations. Members the public can bring 
or purdiase blank cassettes 20 to the computer station 190 
and create their own personalized cassettes with the particu- 
45 lar sdections that they wish to download into dieir cassette 
20. 

In a further augmented version of the present invention, 
the user interface 24 may take the form of a conqniterized 
online service 21©, such as Internet, Compuserve ch* other 

so user accessible multiple database network systems. In tiiis 
embodiment, the sendee center 12 is interconnected with the 
online service 210, and the user's personal con^juter 190 is 
utilized to interconnect to the on-line service 210, thereby 
establishing a data transfer linkage between the service 

55 ccntCTl2andtheuscr*spcrsonalconq»itcr 190, whereby the 
user and his/her f^ogram sdections can be transmitted to the 
service center 12 and the program selections can be down- 
loaded to the user's base unit 16 through the on-line service 
networic 210 and die personal computer 190. 

60 While the present invention has been described with 
reference to certain preferred embodiments, the invention 
disclosed berewithin is not to be limited to such specific 
preferred embodiments. Rather, it is intended by the inven- 
tors that this a{^lication will cover all those other and 

65 altanative embodiments as would be known by those skilled 
in the art to be equivalent hereto. Therefore, the following 
claims are intended to cover all those devices that fall within 
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the true spirit, scq>e and meaning of the claims and those 
equivalents thereto. 
What I claim is: 

1. A system for transmitting, receiving, storing and 
replaying a user selected progranou coursing: 

(a) a service center including: 

i. an electronic user accessible interface; 

ii. an electronically stored library of user selectable 
programs; 

iii. an electronic control system functioning to receive 
a plurality of user program selections through said 
interface, and to select said program selections from 
said library, and to ou^ut said programs in the form 
of compressed electronic data through said interface; 

(b) a base unit including: 

i. an electronic interface being electronically Intercon- 
nectable with said user accessible interface of said 
service center and functioning to receive said user 
selected i»ograms; 

iL a base unit data interface peat functioning to elec- 
tronically interconnect said base unit with a cassette 
data interface port disposed on a cassette; 

iii. a user activatable service center instruction device 
being electronically interconnected with said base 
unit and functioning to transmit user generated pro- 
gram selections through said electronic interface to 
said service center, 

(c) a cassette including: 

i. a cassette data interface port being electronically 
intcrconnectable with said base unit data interface 
pcfft for the recqjtion of electronic data representing 
user selected {H'ograms into said cassette; 

ii a cassette electronic signal processing means being 
electronically connected with said cassette data inter- 
face port and functioning to process said electronic 
data; 

iii. a memory storage means being interconnected with 
said signal processing means and functioning to store 
said conqHessed dectronic data in memory locations 
that are addressable by said signal processing means 
said compressed electronic data includes bit values 
in specified bit locations that indicate whether the 
program selection r^esented by said compressed 
electronic data is an original work or a copy of an 
original work; 

iv. a cassette function control means being intcrcon- 
nectable with ntechanical components of an audio 
cassette player and functioning to detect movements 
of said mechanical con^nents of said audio cassette 
player and to translate said movements into elec- 
tronic cassette function controls; 

V. a cassette electronic program data output means 
being electronically connected to said signal i^o- 
cessing means and di%>osed to electronically inter- 
face with an input read head of said audio cassette 
player, whereby electronic signals r^iresentative of 
said stored program selections are transmitted by 
said data output means to said input read head for 
processing by said audio cassette player. 

2. A system as described in daim 1 wherein the com- 
pressed electronic data is transmitted from, said service 
center interface as an odginal work, and wherein the com- 
pressed electronic data is stored within said cassette as a 
copy of an original work. 

3. A system as described in daim 1 wherein said elec- 
tronic data is iiqjut and stared in said cassette in a com- 
pressed digital data format, and said cassette electronic 
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signal processing means indudes a digital signal processor 
to decon^ess said compressed digital data. 

4. A system as described in claim 1 wherein said base unit 
further indudes a second digital data input port for receiving 

5 digital data from a source other than said service center, and 
a digital signal processcH- is included within said base unit to 
dectronically coniq^ress the digital data ii^t through said 
second input port 

5. A system as described in daim 4 wherein said cassette 
function control means further includes an electronic data 
ou^Hit control means functioning to recdve said electronic 
rotation signals and to control the transmission output from 
said cassette through said output means. 

6. A system as described in claim 1 wherein said base unit 
indudes a memoiy storage device for storing compressed 
digital data from said service center interface for later user 
selectable ou^tting into a cassette. 

7. A system as described in daim 1 wherein said service 
center instruction device indudes a telephone keypad and a 
speaker and a microphone for voice communication between 

20 the user and said service center. 

8. A system as described in claim 1 wherein said base unit 
furtfaCT indudes a visual display means functioning to pro- 
vide visual information about the program data within said 
base unit to a viewer 

25 9. A system as described in claim i wherein said dec- 
tronic data is ii^>ut and stored in said cassette in a digital 
format, and transmitted from said cassette output means in 
an analog format 
10. A system as described in daim 1 wherein said cassette 

30 function control means includes at least one capstan detec- 
tion means being engaged within said housing and function- 
ing to detect the movement of a capstan of said audio 
cass^ player as an indication of the play mode of said 
audio cassette player. 

35 11. A system as described in daim 10 wherein two said 
capstan detection means are provided, said two capstan 
detection means being disposed in a forward edge of said 
cassette in an equal spaced-apart relationship relative to a 
centrally disposed cassette dectronic program data output 

40 means. 

12. A system as described in daim 1 whciein said cassette 
function oontr<d means includes a rotatable spindle means 
being engaged within said housing and bdng engagahle with 
a rotating spindle drive component of said audio cassette 
45 player. 

15. A system as described in daim 12 wherein said 
rotatable spindle means indudes a rotatable portion which 
rotates in engagement with said spindle drive components of 
said audio cassette player, and a rotation detection means 
50 which detects the speed of rotation of said rotatable portion 
and provides electronic rotation signals indicative of said 
speed of rotation. 

14. A system as described in daim 13 wherein said 
rotation detection means also detects the direction <^ rota- 

55 tion of said rotatable portion and provides dectronic rc^on 
signals indicative of said direction of rotation. 

15. A system as described in claim 14 wherein said 
rotation detection means indudes an electnM^tica] detector 
which detects pulses of light and which generates said 

60 electronic rotation signals based thereon. 

16. A system as described in claim 12 wherein said 
rotataUe spindle means indudes a spindle rotation 
medianism bdng disposed withio said housing and func- 
tioning to halt the rotation of said rotatable portion. 

65 17. A system as described in claim 16 wherein the 
activation of said brake mechanism is dependent upon the 
rotational speed of said rotatable pc»tion. 
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18. A system as described in claim 17 wherein said brake 
mechanism is not activated when the rotational speed of said 
rotatable portion is in the play mode, but is activated when 
the rotational speed of said rotatable poalion is in the fast 
forward and reverse mode. 

19. A system as described in daim 18 wherein said t^ake 
mechanism includes an electricaUy activotable solencHd. 

20. A system as described in claim 1, further including at 
least one user activatable control switch being disposed 
within said cassette housing and functioning to provide user 
p*ogram selection control of the transmitted output through 
said output means. 

21. A portable electronic cassette for the storage and 
replay of electronic data* comprising: 

a cassette housing having a size and shape for operative 
insertion within a standard audio cassette player device; 

a data input port means being disposed within said 
housing and functioning to receive eiectrcHiic signal 
data in a conqnessed digital data format; 

an electronic signal jvocessing means being electronically 
connected with said data input port means and func- 
tioning to process said electronic signal data, said 
electronic signal processing means includes a digital 
signal processor to deconopress said electronic signal 
data received in a compressed digital data format; 

a memory storage means being interconnected with said 
signal ps^ocessing means and functioning to store said 
electronic signal data in a comtaressed digital data 
format in memory locations that are addressable by said 
signal processing means; 

a cassette function control means being interconnectable 
with mechanical components of said audio cassette 
player and functioning to detect movements of said 
mechanical conq^onents of said audio cassette player 
and to create electronic cassette function control signals 
responsive to said movements; 

a cassette electronic program data output means being 
electronically connected to said signal processing 
means and disposed to electronically interface with an 
input read head of said audio cassette player, whereby 
electronic signals refx^entative of said stored program 
selections are transmitted in an analog format by said 
data output means to said input read head for process- 
ing by said audio cassette player. 

22. An electronic cass^ as described in claim 21 
wherein said cassette function control means includes at 
least one capstan detection means being engaged within said 
housing and functioning to detect the movement of a capstan 
of said audio cassette player as an indication of the play 
mode of said audio cassette player 

23. An electronic cassette as described in claim 22 
wherein two said c^stan detection means are provided, said 
two capstan detection tt^eans being disposed in a f^ward 
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edge of said cassette in an equal spaced-apart relationship 
relative to a centrally disposed cassette electronic program 
data output means. 

24. An electronic cassette as described in claim 21 
3 \^erein said cassette function control means includes a 

rotatable spindle means being engaged within said housing 
and being engagable with a rotating spindle drive compo- 
nent of said audio cassette player. 

25. An electronic cassette as described in claim 24 
^0 wherein said rotatable spindle means includes a rotatable 

portion which rotates in engagement with said spindle drive 
coxx^nents of said audio cassette player, and a rotation 
detection means whidi detects the speed of rotation of said 
rotatable portion and la^ovides electronic rotation signals 
1' indicative of said speed of rotation. 

26. An electronic cassette as described in claim 25 
wherein said rotation detection means also detects the direc- 
tion of rotati(m of said rotatat>le portion and provides 
electronic rotation signals indicative of said direction of 

20 rotation. 

27. An electronic cassette as described in claim 26 
wherein said rotation detection means includes an electro- 
optical detector which detects pulses of light and which 
generates said electronic rotation signals based thereon. 

^ 28. An electronic cassette as described in claim 25 
wherein said cassette function control means further 
includes an electroruc data output control means functioning 
to receive said electronic rotation signals and to control the 
transmission output from said cassette through said output 

^ means. 

29. An electronic cassette as described in claim 24 
wherein said rotataUe spindle means includes a spindle 
rotation brake mechanism being disposed within said hous- 
ing and functioning to halt the rotation of said rotatable 

35 portion. 

30. An electronic cassette as described in daim 29 
wherein tiie activation of said te^ke mechanism is dependent 
upon the rotational speed of said rotatable portion. 

31. An dectronic cassme as described in claim 30 
^ wherein said brake mecharusm is not activated when tiie 

rotational speed of said rotatable portion is in the **play- 
mode, but is activated when the rotational speed of said 
rotatable pOTtion is in the **fasl forward" and ^'reverse" 
mode. 

^5 32. An dectronic cassette as described in claim 31 
wherein said brake medianism indudes an dectrically acti- 
vatable solenoid. 

33. An electronic cassette as described in daim 21. further 
induding at least one user activatable control switch being 

^ disposed within said h<»]sing and functioning to provide user 
program selection control of the transmitted output through 
said output means. 

» « o « o 
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